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MJcr^ / 

unHied : neme ; nc^ 

genes of phytopeltogente baeteri*. 



v. - .-<, ,».?>.•-. - v.* v \- • • v - • • 

'rhore *ar> twenty genes." irwwy pi Vwhteh Pnoode corapo-. 

minis pi a n^ proteln<eq»tlm 

Sype IIC. 5 Has been s^iflrecSy that venous extraceHu- , 

•la>.protelr«8lnw»«ved In pethogenesls and.^nce eUctta- 

tkMi by pianWathogenk? be^rla utltae thte pathway 

detf 73:' 1255^-1266; Wei end Beer. .1.983; !*».). «nd. tn* 
pathway to knowri.lo fuwtfoo In tr»e*>ort of virulence tao- 



rS^beeh found maWy ln>nje duster* and they t££ ^ 
-been shown to be'eanseryed ^"^ ^,^3^.. 

• wis; tunctonalVamono dltl^becte^ ^rtdtotlon ; .... - 
- ^■■^•■nri Be n B lic : er»B>yees heve.ieveatedjha^gse^; : t . 

- 1 ^ E r^y'.VH .« ^-a^«-^ j^*-^ 

-TgJ^ w envinla steward si -nnestma that n/p penee: ... 
'S^tor/oxdudtoi foro^^^ 

a^ASEX BaSSume i'V (Kohrnoto. et at. eds);.; . 

• OxtordfPeraemon Press. p> 273-292). • 

. ^e^an^nBaHtort^fc 306iW076; Googh Jf 

. JaL^sT*** Gen Gerx*239: 378-392; Van Gijsegenv; 

S tBoadanove'rt ai. 1896, J B«*skl 178: ^72fr-1^5 : 
^^^0993, J BaOBTtol 175: 7958-7967; Wei and. 

. , „ 4 . ^T^ee^tm-^^^ Me* Plant-Moot* . 

ZSSm Jnie«c».r717-732; )<teo et at, . t m J«-g* 

■X ^(FeneetoWat/I.SKr^P^ 

' ft 39 0 - 398; FenselaU end Bonaa. 1995, ^ f^™~ 
MM>«« 845-854; U Bbnaa, unpUM^ 



SWpefla :»axn*ft endVyeiaWa :«>l»ipo«le8. Veis^r* . v 

>12; and Van ^:G8segefa*t : 1993^ Trends Mfcrowofi. 
•^,^«ny Nine tvoe llf secret ^ are conseived_. . ■ 
^ kurtoiir a > iha Plant pamrn^ Kct " d "fa*" ' = 

U«>.«ki-I Pathoaena. ^-^^^St 
. siB and some expertrnenlal evldehoe,.lhey. « b 8 ^^* • . 

■ ereode outeMnem- . • 

^bIB^«4asodated Bp^pniieln, ^ W^b^ . 

Ww, two eytoptearhlc pcotptna, one ot whtejt lee . 

. ■ except W'dutew \. 
: larfty toWnents bt the. W^^S- ' 

^^reyteweseeBlalr^^ 
-W9^22; and Blscho«,end;OrdeU 1992, MtmblcHU . . 

• ^v g« me tirp pathway'.. ■ • " ' ,, ,„„ : 

? r Because genes haw been chaiecterlzed Iridepen- - 

I .^er% ln>e«. .pterts>a^nl^^ • 

wjrnendatuTe d *«^!f^ £? 
r elwevs consistent even w«*» the eame oioanlem. DJ 
, terent dedflnations OT,6sed for homologous o^nee. end.. 
. even wore*, the same designation Is used for ; 
genes . m dWerent orsanlema. 

. pv. vesteatorfa and. /vpO c# «>*sn««e»iMrn. and «» 
nomotogue h R syritoae. PV- ^^.S&fJS^ 

- Mite^t^ 

wceafumtieBlg^tese secret 

: elidtpr hatpin. Fur^rroorei ^^^^ ^l^Z 
of known 'hp genes, approaches ^ » n ^«°£2V 1 2 

: • SSrvfuslonof distii^.oe^ 

v toatbest^n^rter^forcitheTSclen^ 
" ,^notner problem exlsu: ecajmulaflor^ towage 
about the structure of nip lod. has outpaced the eccurnu-. 
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polar; transposoniP^WB^ , - ^.^^e, 
nKOT Si^erote.wwTBu » m n rt ih8 same Ib«D . 

homologous gene >fc £*^£iraV»i nK^mgehte.; : 
#« h^jH I. EoVtourah, Scotland in 18», a , 

• ^ ^^^> nd si 1 '- 

d /up genes <*estanaaon, as foaow*. 

. the nw unlquejo^^w^ to evoke that name, 
and the c nM DW V wta' corresoorej to those of the , 

. ., terries wlBbe desJg^^ 



53 SbetS that cornprta the seyentf lawwatyp* IH 

.^ena.TwWnan^ 
: £ Table i along wBh «» oinett nainea/h R 

' Involved taflageto 

in 'designating genes as "fref, *«oa«y eonaayea gsn^» 

•teas* one representative epedee of *ach 
" SU** ganem 

1 Se^ot iach. of *e :arimaH>atr»gepte^, . 

. : $ ^S^t<Mnrt^ 
. . S«nc^data«g^ 

* ^ m fact may be common to flatotanta,, &w«*a, 
,. animal pathogens, yet may ^ 
- v STaI siructLifal and Hmcttonel data eccnie. wch rrta- 
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can be>riipleteay 
one example is the regulatory gene /i/p* . 

has been found «v» soWee/urn ^j^^^ . 
("unworthy that the genetic organizations of the 

S simUar to, yet distinct ^^^^5 
" <Ld £. amviovora. which resemble one another. wew? 



.elements airt Irrjrteite Interactions 

of bacteria wrto plants. V '"•< r ''■ % '• 
r^wveri^landbecauee.Wrepreee^ . 

• o< /wpgerves. /vcand'/wp genes cclfetf «e«y. wffl »» «<en-ed 
te W generaiclsawlon as'Arp:, as in the phrase ; 'the tup 

■■ sense of phvtcpattiogenic bacterteL*Jhe:e^nedo^slB-. 
^ nation 'hrpA? ma* be\*ed to specify « small group ol 
Voenea. e*<Tne .8en»« are arranged linearly with- 
/^ homotogues In^anttonu^xarnpeslrte pv. 
■ vesteforitf Ooerons containing hie genes atffl may be 
referredto as 'hrp 1 o*r»rons..vyhen aiseusstnffhoriMlogue? 

.. pathogen, cfisfinrttohs can be made where necessary 
S^aDbie^ttorialor thenars of the differertrjacterla 

subscripted to ihe gene name.' 
Theunlfledi»n»nclatorefer.cor^rwed 

benefit resiaich . In several, ways, It "^.^ 

• homologies among, plant pathogens expjWt It P~vWes 
lor easy cross-reference to other systems, psrtteulary 
that of YeisHa spp.- ft tacffltates writing and speaking 
cogently sbout tup genes. Finally, ft transforms -a pre- 
viously confusing Jumble of gene names Wo a wea- 
ordered catalogue, which is en «^^^ Te ™*?^ 
only for hrp researchers^ also for tr»ose studying 
other type HI secretion systems. . 



«, a basis for narring homologues (Demerec at. *v- 

ISEEZZhZ'"* *» similar genetic organization, 

53. end application of information -teamed in one.. 
ena *uj. the study of another. 
■■^ iTJSL of the 4* ^^3^ 
. induTnot onty genes with a Hrp P**^'™*™"" 

• ass^w£!heHn,pe^ 
Sn^ege^ - 

Whajer sense as elective rather than nw^tory. ... 
!«n«ta the designation Vpa* has been used tor tin> - 

. STtvA ««sriacean«».(GpuQh at at. 1993. », 
Sr* minlmlxe cortuslon in.the 
. designate be rr««^^ 

' ol„tan and h X eamp<^ttowever 4 tpr ! " 

• • a^the erwiniae. * which gene pnerKr*pe* «LSE^ 

Hi soedes to species, we propose a unified rwrnencla-. 
.Jff^ln^lye definition i 

^ Sp us to gain a fc*ussed i^erstanding of .the key 
""' ■■ 4 --< i«es WMril *se«i 'is* «p*>^««a«Wo«ei; 
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